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face to meet lead stand-off specHications. Thick parts of 
other leads electrically connected with eiesvodes on 
tha aem'conductor chip with Au wires, are likewise 
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rasin bottom surface. Such arrangements realize high 
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Description 

BACKGROUND OF THE IMVEKT^ON 

The present inverr.ion rele'.es ?e-.e:a!ly to e;e=roni= i 
corrpDnenis o'. resir. moiaed pa:<fije :>pe. ans. we 
particjlarly. lo eler.-onic cDrr.pD-.6ns sj.;-i>le iDr sur- 
face mojn: lecnnolDay. 

ElectDHic cDfn:;D-.er.:s oi t-e sjr^s:e nDjrr. s-pe 
a'e wet; knDwn. F iGJ?.E 22 s^d^.i £r. £r.efr,£- v.e* ' 
a CDnver.tiDnal electronic cor-co^ev. ol tr.e sutace 
mounl type whch .nco'po'ates r.e e a se-nco-^djctD- 
chip (an electronic dement). £ier/Dn.c CDnponeii 7.. 
shown in FIGURE 22. has eionjatecJ. lira: tc th.rd least 
71 .73 74 is a resin havinfi the forrr. of a recungular par- 
arielcpped which encapsulates i semlconductDr ch«?. 
Each lead 7V73 horizontaliy stretches ojt Ifonf^ oppo- 
site tatera' surfaces o! resin ic ani nas an L-shap^eS 
bem. The bonox dirr^er.sions o' :esr. 7* iS : .6 mnr. , . e 
mm. and each !ea3 7v72 proier.s Vorr. resir. 7^ to- tro-n 
OA nvr, tc 0.6 mrr.. Tc p-eve^t ooor sobem; (: t.. 
defective soldeDn; in wn.ch. wne-. noj-.tng eiecron:: 
Compone.n: 70 onto £ prrr.tei bca'C. £ f^od bond .s no: 
produced a: a junction between the p:«n:ed board and 
each lead 71-73). t is required by lead siand-ofi specri.- 
caSons that the bottoT. sj.lace o? rcstn 7< floats C mm 
to 0.1 mm on the printed beard surface. 

FIGURE 23 is a p:an view o! a coTventio-.a! lead 
frame for us"e in tne fabrication of eier.-onic component 
70. Lead frame 6S of FIGURE 23 is formed of a rer^n- 
Oular metal pJate tnat has a uniform thicoess ans com- 
prises lead formation par; 61 and exterior frame E2 tor 
er^cfosinc lead formation pa:: £V Bridge par. 63 is pro- 
vided which acts as a bridee to conner: tojelher oppo- 
6tte sides of exterior frame 82. 8->d a plurality of sets of 
tead parts 7 V73 extend from the opposite sides o? cjrte- 
rior frame 82. These tead pans 71-73 a-e one-dimen- 
sionally placed at pitches rangin; from 3.0 mm to 4.0 
mm. runnino in the lengthwise d-rection o? lead frame 
80. 

The fabrication o! electronic component 70. mat is. 
the Bsserhbiy process thereof, comprises a die bondmp 
process, a wire bondm; process. & moJdinc process, a 
dcburrino process, a lead linishin; process, a trimming 
process, and a torrring process, in the die bonding 
process, semiconductor chips a'e fixed on the corre- 
spof^ding leading ends of first lead parts 7i of lea- 
frame 80 of FIGURE 23 usinj s condjcti^t adnesK e m 
the wire bonding p-occss. twc elect-odes on each sem- 
iconductor chip are elec.ricaliy connened with the lead- 
if^ ends of second and third teai carts 72 and 73 by 
fine wires Of Aj (gold), m. ihe mD.dn; process, a r^^id 
assembly for t-ansfer moi:: is jsk fy intecra^ encapsu- 
iBtion of the indivduai semrconructor chips, the Au 
wires, the leading ends of lead parts 71-73 with resin 
7<. In this molding p-oc ess. a p^uraHy of cavities. 
aefi.ned between an upper mpic e emen: anr a io«^-et 
mold element, a'e one-Cimens-onai') ar-anpec. rj-^n.n; 
in the lengthwise direction cf Jeac f-a-^e E? anc beng 



isolates frprr. one tnotner. Ir. cthe' wprcs. £ -esir. is 
injer.ed from a common rjnner through 'esper.^e 
pates imc each cavity FIGURE 2^ shows leac frame 
BO that has uncergone a molding process, in me 
ceburring process, burrs, formed by resin escaped f'om 
fine gaps defined between the mold assembly and the 
lead irame 80 onto leac parts 71-73. are remp.ed m 
the leac finishing process, lead pans 7- -73 ej^encmg 
from each resir. 7^ are soioerpiated Debj-m; ,s an 
:c indisoensaole process ic smooth soioe-pta^n; I". t-.€ • 
trimming process, lead pais. 7i -73 a-e cut SJ:^ tna: 
indtviouai electronic cornponents 7C a'e sepa'atec. m 
me lormi.ng process, bftrvjing is perlormed so mat each 
lead pan 7V73 has a bent, as shown ir. FiGJRE 22. 
15 The ab>/e<Jescribed coweniionat electronic com- 
ponent 70 has elongated leads 71-73 wnich p-oject 
from lateral surlaccs of resin 74. Thereto-e. e'ect'on.c 
cpmponen! 70 occupies a consioersbiy larger space »n 
comparison with a semconducto' chip (an eer.-on.c 
t: element), therefore producing tne p-ob:em net mpjnt- 
ir.5 cens^tv or. a printed boarc cannot be inceas&d 
much. Aaditional'y. leads 7V7S which P'ojer. irorr. resin 
yc are vu>ne-ab:e. v/^ich may result »r. an jneoecte-c 
Change in the lead lorn:, at the t»me of mouni.n; an eiec- 
?£ ironic co.mponent 70 onto a prirr.ed boa-C. me eby 
causing defective solde'ing 

The ab^'eKJescribed fabrication methpd o' elec- 
I'onic corrponem 70 fesui^-es both a debjrmg p'ocess 
arc a forming process. It is prelerrec r.at cebjrnn; ts 
35 eliminated, smce the dOurring process prpd-jces nc 
additional values to prodjcts m the b-m.ng process, 
unexpectec tead deformation anc the c-t o* a leac may 
occur. FirS^er. in the forming process, mere are difficul- 
ties in always conforming to lead s'^nd-otf specifica- 
35 tions and the-e has been ihc problem that yields tend to 
orop. 

In the above-described lead frame 80. a pijraitry o. 
sets of lead pans 7t.73 are one-dimensonaiiy 
ananged a: e great pitch, therefore prooucing the p-ob- 
40 lem ina: the rwmber of eiecvonic components 70 that a 
single lead frame 80 c^r yidci is smaJt. Metal maier.a) 
iDf forming lead frame 80 is used ineffibcnUy. 

In the above -C escribed corventlonat mold atscm- 
Wy. a piurairry of cavities, which are one-d.mensionafiy 
4: arranged at a great p-'tch conesponding to lead frame 
80. are defined between the v:i;>6r moid element and 
the lo^er mole element so Iha! the number o* electronic 
components 7C ihst a single molding p-occss can y.eU: 
is snnai:. resutlir^g in pOO' proouctivfty. 

5C 

SUMMARY OF THE INVENTION 

Accord.nsiy. IS an co,eci of the p-esen: m.-en-pn 
to provide an imp-ovec e erronic component o' « resm 
Si molded package :>'pe caoaose of reaiii'ng a n.gher 
mounting density on a =-»n:ec board m comparison w,:h 
conve.nt.onai technc.es and capab:e of suppressing 
leaddeiormation occu-r.n; a: the mounting p'ocess 
Anothe- cb;e:t o' t-e p-esent in^ent cn is tc p-ovce 
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fi melhDc; 'or ?at>r.'.£Vn; a", eer/si,: zzrroz^ex o. a 
rcsin moibecJ packsse r;'pe ca:>a:>e o'. ei.ninat.ng 
deburrinc aod brming processes ine-eby prCNdnfi a 
hijh productK'ity. 

Still Enoi^tef objes: oi l^e prese.t indention is lo 5 
pronde an imprcved led= irame ly use in l^e fabricaton 
of electronic components dl a fesin molded pas^^ge 
type so ine: a grea-.er nj.roc- C eiecronic componenr.s 
can be token efficienrtiy m csnpa'isor wi'j-. corr^-en'jor^l 
techniques 

Anot^er oo.er. c^ f^c present n»-eniiDn is ic 
ittpro^e the prodj-i.'»!) o' moic assenb'y lor use ir. :-.e 
Jabrication o! elewonit components o'- a resin moi-ei 
package type. 

The present invention pro^des an elesiromc com- ts 
ponent of a resin molded package type. This eiecronic 
cornponent comprises: 

(a) an ciestroni: e'err-ent: 

(b) a lead wh.tfi is e er.ficaiiy conner.ei w:t^ t^e *r 
electronic elefnent an: 

(c) a resin wnich enrapsj ates r.e aiect'oni: ele- 
ment end ne lead: 

whe-ein a latera! sj-^e-e o; t^.e leai ani a late -a) ?5 
surface of the resir. are simjf-.aaeousty bmec by a sin- 
gle cut such i^at me laiera^ surface o' the lead is lorated 
at a to^er end area ol the Saie-a' surtace oi the resin and 
the lateral sjnaces o'. the lead and ne resin a-e 
exposed fyming the same pia-ie. 

Accydingty. the late-a: su-tare o'. the leai. fo*me<: 
by cutting, is exposed at the lo^^c- e-v: area o' the lateral 
surface of the resin In ether wo'ds. ar. a^ea. taken up by 
an electronic component of this invention on e printed 
board, is equal to the bonorr. suiace area o' the resin. 3s 
In accordance with the eler.ronlc component of the 
present invention, a higher mounting density on a 
printed l>oard. as compared with convenliona' electronic 
conponents in wh>ch elonpated leads project from resin 
lateral surfaces, is accomplished. AcJditionaliy. leao *o 
debrmation is* unlikely to occur when performing a 
nwnting process on a priniec board. If it is errar^^ed 
such that the lead bottom su-tace slightly projects from 
a resin bottom surface, lead stand-off specifications can 
be met easily 

More specifcBliy. a lead of an eiecronic component 
of the present invention includes a thin par. which is 
electrically conner.ed with er. electronic element and a 
thick part which is formed having a greater ihic>cness 
than the thin pan so as to p-ovide a step on the side of 5c 
the lead's bonom surlace. and a latera! surface of ihe 
thick pan and the ia:e'ai suiace o* tne resm are simul- 
taneously formed by a smg.e cut so l^al the lateral sur- 
face of the thick part is located at a lower end area of tne 
lateral surface of the rcsin anc the late-a' surfaces of the £s 
thick part and the fcsm are eoosec lormmg the same 
plane, and a botiorr. surface of tne i^c^. par; is exposes 
at a bottom surface of the resm. As a result of such 
arrangemeni. in performs; a hi;h cens:!y mounting 



process or*, a p':-:ec bca'S. a corr.e- oa- whicr. is 
de'ined by a latera' and a oor.cm surface of me !n«ck 
part, is usee tor enernal connection. If it is arranged 
such that the boaom surface of r.e thck pat proiecis. 
from the bottorr surface of the resin, by a leny.r. less 
than a diffe-ence ir. thickness oetween the nin par: and 
the thick pan. leac stano-otf specifications can oe met 
easily whiie a: t^e same time rr^airtainlng msuiaton 
between lead tnlr. part and panted boa'C A^-arge- 
men». sucr. as p'o^iong a v.ioer toe surface ;c a m^r. 
part in comparisor wjt^ a tmO'. pa", and iorm.n; a nctcn 
in a thir part, p'p^en: a :eaO fro-r. slipping from a res.n 
An ciectiontc element is fixed o-. a leac ihm part. 

The present invention provides a metnod tor fabri- 
eating an eler.ronic corrponent. This method com- 
prises: 

(a) a step of fixjng ar eieci'onic eierr.en: or a plate- 
like lead frame ha/in; a lead par:: 

(b) a step of e'ecrically connerjng tne eJectronc 
element with the leac pa-t. 

(c) a step o! ir.:e5'aiiy encapsjJatmg tie e er.ronic 
eiemen: anc me lead par: wiir. a rcsm anc 

(d) a steo of carting the leac frame topetner w:th r.e 
resin in oroer tr.a: a resr. cj-. surface anc a leac cut 
surface are formed at the same ^me or. e pac^.age 
latera! surface cf the electronic component. 

As a result of such ar.-angement. a resir^^ cut surface 
artf a lead cut surface are forme:d or a package tatera! 
surface at the sarr.c time, therclo-e eliminating tne neeo 
tor performing a oeburrinf process Aodilicnally. unlike 
corrventionai techniques, mere ts no neeo tc perlorm a 
brming process in v.h.ch an elongated leaC ts suojer.ed 
tc bending, therefore providing imp-o^ed yields. 

More specificaMy. in a nethoc of eflc entiy faoricat- 
ing a plurality of electronic co-rvponexs of a resin 
molded package type of this invention, a otate-like lead 
frame is employed which comprises a plurality of bridge 
pans which arc fo-mec into a lanice and a piuraii^' of 
sets of lead parts which extend lowarct a piuraiit) of lat- 
tce open spaces wnich are horizontaliy and perpendic- 
ularly, and two-dime nsionaiJy de'ined by the pluralit)- of 
bridge parts. This fabrication method comprises the 
sfeps of: 

(a) over the p:ate-like lead frame, a step of fwng 
each of a piu-aiity o' eier.roni: element m a cone- 
sporting lanice open space of the plurality of lemce 
open spaces » 

(b) a step of eiectncaHy conner.«ng eacn of the 
eler.ronic elements with a correspond'ng set oi 
lead pa'ls of the piu'aiit) of sets o' leac par-.s. 

(c) a step 0' encapsulating me piuraiiT> of e'ectronc 
elements ens ;^e piurai:ty of sets of lead oa ts ^.-itn 
a resin sc r.at tne piu'ai;:>- c* eiect-on.c elements 
and the piu-ai't) o* sets o' itaC c^'ts a't cDnt:nuOus 
with one snotne* at least m one birer.on. anc 

td) a step of r-ning tne leac frame together w.ththe 
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resin su=h i-.a: ne piJ'ai-:>- erf 'eac pa'ts of 
me leac iraoe are 5e;>a'a-.ec irs.-r. :ne p!u-a1rty o? 
bridge pans respeciively resin cut Surfaces an- 
lead coi sjrlaces are bmed at l*>e sarne time on 
individual package lateral s j:1ace$ ot ne pturalHy o? . 
electronic components. 

The abcr/e-ce&cribec; arran;emen-. no*, oniv makes 
i: possible \o omr. ceDjrrin; anc iormin; p-o:fesses. bJt 
aisc improves p-oijrtr^ity ir. t-.e encaps j:a:on rep. a :c 
resin is injer^e<i tn'OjaM co-nmor. pates irr.c a pij-ality 
of cavities wh-cn a^e horiror.:cii)' B.'>i oe^pendiculariy. 
and twOKiimensionaliy an^r-jed m co^rcspond^np rr^n- 
ner to the pJurality of electronic elements and which are 
cofTvnunicated v/ilh one another at least in one direc- i5 
tion. In the cutbng step, the lead frame is cx together 
with the resin at a width Q-ea:er than thi width oi the 
bridoe part of the lead frame ir. order that resin cjt sur- 
faces and lead cut surfaces are formed a: trie same time 
on pac*^age latera! sjriaces o' two e'er.ronic compo- « 
nents of the plurality of eiec:ro-iiC corr.ponents corre- 
sponding to TWO adjacent e.er/omc eiements of me 
plurality of elecvonic eJemenrs. 

The present in/en^on prcces a lead f-ame com- 
prising: 

(a) a rectangular exterior frarr.c; 

(b) a plurality o? bridge pats v/n.ch are formed into 
a lattice so as to cstab'ish ccnnecuons between a 
pair of opposite sides of the rer.an;jiaf er.enor 33 
frame es well as between another pair o? opoosHe 
sides thereof; and 

(c) a plurality of sets of lead parts which ejctend 
towards respective lance open spaces which a-e 
horizontally and perpendicularly, and two-dlmen- 35 
sionany deiined by the b-idge pars. 

Such a/rangement makes it possib-'e ic two-dimcn- 
sSortally and closely place a g-eat number of lead parts 
on a single lead frame Acco'dingiy. the number of eiec- «c 
tfortc components that a single leac frame tan yield is 
in^aased. and metal materia: tor forming a lead frame 
is used efficiently. 

The present imrention provides a mold assembly 
corrprising: 

(a) a tower mold element onio which a lead frame 
¥wlh a plurality of electronic elements which a'e 
arranged horizontally and pe'pcnocuia'iy. and two* 
dimensionally is p:aced; *^ 

(b) an v;ipef mDld eieme-tt. coooersung w.th the 
lower mold element, that oe?nes c piurai:t)- o* cav- 
ties which are horizontal!) anc pe-pend. cuia-ly. anc 
two-dimensionally erranged correspondrr.g'y to the 
plurality of elect'onic elements ani wnich a*e com* «« 
municated with one anotne- a: least in c->e di-ec- 
tton: and 

(c) common gates thrcugh w*. c^ e 'esir ss iher.ed 
inr.o the piur&iity of ce^-r es 



/s5Cord:ngiy. it is possib'e tc dose'y an: Twi 3»men. 
sionaliy oefine a piwaiit)- of cavftiet oe^'ee-. i^^t uppe' 
mold element and the lower mo«d element. whe:eb> t^e 
number of eier.ronic comoor^er^ts that a single molding 
process can yield is increased and the p-oducti/i^ is 
irrproved. Additionally, since the plu'el:t>' of cavities arc 
communicated with one anomer. this allOA'S a resir. is 
be injected through '.he commDr. gates imc escr cavity 
at high cf<oency Unnecessary portions of the cj-e-d 
resin are 'emovec tcgetne* w.th unrecescary po'i.ons 
of the leac f-ame later 

BRIEF DESCRIPTION OF THE DRAWINGS 

FISURE 1 is a plan view of an electronic compo- 
ntftt in accordance with the p'esens indention. 

FIGURE 2 is a front view,- of the electronic compo- 
nent of FIGURE "I . 

FIGURE 2 is a cross sectiona! v.ew of me e ect-onic 
component taken aion; the ime in-tli of FijJr.E v 

FIGURE ^ is a cross serjonai vie^^ of ne e er.^onic 
component taken along the Ime 'V-JV cf Fl3 J=.E V 

FIGURE 5 IS a p:ar. view of a leac Irame for use m 
the fabrication of the eiecvonic componerr: of FiG'JRE 
1. 

FIGURE 6 IS a detail, enlarged plan v.ew of £ lead 
formation part o*' FIGURE S. 

FIGURE 7 is a cross sectional view of the leac tor- 
nrjaiion pan taken along the Ime Vii-vn ot FiGJr.E 6. 

FIGURE B is £ cross senona! viev^ of tne leac io> 
mation part taken along the line Vili vni of FiG'Jr.E 5 

FIGURE S IS a plan vle»(v of the leac frame of Fi5- 
URE 5 after a molding process is completed. 

FIGURE to «s a Oe*ail. enlarged plan vievN- o' o moid 
part of FIGURE 9. 

FIGURE ".1 is a cross sectional vle^^ of the moid 
part taken along the Ime Xi-XI of FIGURE "^O. 

FIGURE 12 is a cross secionai view of the moid 
part taken along the Ime XII Xi! o'- FIGURE "iO. 

FIGURE 13 is a front v.ew of enoLhe- e^eaoni: 
oornponeni in acco'dance wit^ the present invcntjor.. 

FIGURE 1* is a ironi view of ttii: anDiher electron.: 
component In acco^darce with ihe prcteni invention. 

FIGURE 15 is a bottom view of another electronic 
component in accordarce with f^e pfcserr. irtveniion. 

FIGURE t6 is a bottom viev. of stii: another eiec- 
fronlc corrponent m accordance with the present n^en- 
bon. 

FIGURE t7 is a f'ont vi^' of anoV^er eier/onic 
component \r. a c co-can: e wi:h tne p-esent inventior.. 

FIGURE • e IS 5 cross tect'D-.a! v.p^ of mc eiec- 
fonlc compo''en: taken ebr^g me ime Xv'ili-XA'iii of 
FIGURE -.7. 

FIGURE is a cross sectional view of the elec- 
tronic compor.ent ta<en along the line XIX-XIX ot FIG- 
URE 17. 

FIGURE is £ cress serjonai vievs o' tne eiec- 
fonic Corr.po->ent y "i3 JR= 1" COvesponOmg tc Fl3* 
URElV 
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FI3U-.E 21 t£ £ cess sfer o'.£* v.ev. r.e t:e:- 
ironic compsnerr ot Fl3Jn£ ^7 corrcsps-J.r.; ic n3. 
URE -.2. 

FIGURE 22 is 8 oefSper.K-e view ct £ ton. er.to-.3i 
elect'onic coipDnen:. 

FIGURE 23 is 6 p!ar. view o*. £ corr^-eitonaJ leai 
frame. 

FIGJP.s 2c IS £ p:ar v;cv.- o? t^e leac irame of FIG- 
URE 23 af.e: e nioiri:^; p-o;esE is corrp:e:eC 

DETAILED OESCRiFTlOK OF THE INVEKTION 

Prc?erei Bmbodime-ts oi '^s in^en:ion a-e nov*.- 
desabed in deuii v«t-. reierense ic the ascorrpan/ng 
drnwings. 

FIGURES V4 sh^' the appearar^ce tna internal 
structure o? an elecironic component of a surtace mojn: 
type in accordance wiD ^e present i^^en^^^J F G'JnE 
1 Is fi p5an view o? ar. elecuonlc co.-rponerr. ir sccdt- 
ance with I'^e p-esen: invention. FiGJP.E 2 is a l-or. 
view oi the e:cc:ron;c compo-^ent of ri3J-.= V Fi3- 
URE 3 is a cross secronsi vie^*- of rie eier.fomc ccrrpo- 
nen: taken abn; :^.e line ll»-i:! of Fi3'JRE 1. Fi3URE « 
is a cross sectional vie*- of the ciect-onic comoonen: 
taken along the I.ne IV-IV ol Fl3'JRE '0 is an e e:- 
tronic component of this in^enbon, Thts elervonic com- 
ponent 10 has a first lead i V e second lead '2. a tnifC 
lead 13. a semiconouctor chip {an electronic eiemeni) 
15, and a resin 18. The por.om dimensions of fesir. \t 
having the torrr. of a rcr.enjjiar paralleieoipei a-e V6 
mm K 0.8 mm. EacM of leads '.v.S has tf^e same 
length. 0. 65 mm. 

Pirs; lead ii has a i^ick par: ".-a whose lengn. 
width, and Ihicioness are C. '5 mm. 0. 2 mm. and 0. 2 
mm and a thin part t ib whose length, wiiih, and thick- 
ness are 0. 6 rTvr\. 0. 5 mm, and 0. 1 mm. A step of 0. 1 
mm is provided on the bonon-. sjrtare side ol first lead 
11. First lead 11 has a f:at to? surface. To prevent first 
lead 1 1 from slipping from resin 18. thin part lit has a 
top surface (0. 5 mm *0.S mm) which is g-eaier i-*. w;dlh 
than lhtc*< part s ne top surface and w.hich is greai m 
area than 6emicor>dJCto' chip 15 Servizo'^oz\o' chio 
IS is fixed on Ihin part 1 tb using e cond;;ct)ve adhesive 
14. As a resun of such arrangemet. semiconductor 
chip 15 is eteciricaMy connected, at its bonom turtace. 
with firr» lead n. A lateral surface (0. 2 mm > 0. 2 nv-n) 
of thick pan na er^d a latcai suiace of resin i6 ere 
formed at the same time by e single cut such that me 
latera) surface o! thick pan ' ta is located at a lower end 
aree of the laiera: su.-f ace of resin 6 anc the Jstera' sur- 
faces of thick part 1 16 and resin ' 6 e^e exp^sec.lofm:n; 
the same ptane. in oper wo'ds these late'si sj-faces 
ere flush with each other. 

Secorti lead t2 has & thick pan '.28 Oength. 0. t5 
mm: width: 0. 2 mm. thickness 0. 2 mm) anc a tnr. oa't 
12b (length: 0. 5 mm: width 0. 3 mm. nic>ciess: 0. ' 
mm). Ukewise. third lead -.3 has a ih:ck pan '.Sa 
pength: 0. '.S mm: width 0. 2 mm. Ih.ckness: C 2 m-n) 
and a riin pan t3r (length 5 mm. w.sth C. 3 mm. 



thickness C ■ mr-.) A. step cf 0 ' m-r. ts p'CiO&c c^. 
the bonom sides c' seco-vd ans tnir- leacs '2 anc 
and seconc and third leads '2 anc 'Z eacr- have a fiat 
lop surface. Tc pre/ent second arc f^i'C leads t2 and 
5 t3 from slipping from resin •.8. thin pa'ts •2C anc ".30 
have top surfaces wdc than those of thicir Dens '.23 
and 136. Tnir. pa'ts -.2^ and '2t a-e tjtr^e- oros'ced 
with notches ■2c and 'Sc which fjnctiC- as near^.s lor 
pre.'er.tin; :he .eics t2 and '.3 I'orr. al oo n; i-ot resm 

•t -e Each notch •2c and 'Ic has a dme-.sor o? 0 01 
mm as a cepth l^tca' su-faces (0 2 mm > Z 2 mm; cf 
IhJcJ'. pans t2£ arx; '.3a. anc anctner laife-a' su-face o' 
resin IB arc lormec at Ihe same time Py a single cjt 
such tha: the lateral sjrta:cs of thick pans '.2a and *.2a 

15 are located at lower end areas of the latere! surface of 
resin t8 and the lateral surfaces of thick pa-is '2e. and 
13a and resin te are exposec forming tne same plane, 
ir. other words these laie'at su-faces a-e fijsr w>ih each 
other. Twc electrodes on semconaucior ch:p '5 a'e 
eSecficaiiy conner.ed witr^ thm pa-.s *2c anc -.3:: of 
second anc :hirc Isaos 12 and '3 0) wires 't anc 
-.7. First \z thirc leads tV'3 a'e formed c sen maier.al 
that cuts easii) such as fer^'- aUcy. Cu. anc a:. 

Resin tS encaosuJates most o? firs: tc mirc leads 

H 11- 13. semiconour»or chip :5. Ai.- wi-e '6. anc Au wre 
17. 18a is a pe'iphe-ai pan of the resin top sunace. 
Periphera' par: iBa is chamfered. Forrr.ec a*, one corner 
o- the resin top surface is a recess par; havlnj a diame- 
ter of from 0.2 mm \z 0.2 mm. Tms recess part serves 

'j: as polarity mark -.60. Each of bonom surfaces (0. *5 
rxm n 0. 2 mm) o' th.ck parts tia-'Sa 0^ fi'st tc third 
leads 11 -IS is eoosed at resin bonom surtace *Sc anc 
projects by from C. C3 mm tc 0. 05 mm sc as to meet 
lead sand-ofi soec'ffcaiions. Secause such a p-ojeciion 
length is less tnar. the difference in thickness between 
thick parts '.ic-tSa and thin pans r.b-i3P (ie.. 0. l 
rrvm). the bottom su-faces of thin parts *• tb *.3b of first to 
third leads iviS a'e corrpietciy covered with resin iB. 
The exposed surtacet of first to third leads n-i3 a'e 

"0 soide'piate<i such that each of the coosed surfaces is 
covered with a film of sotoer the adeouau Ihickness of 
which is <-'5 pm. 

In accordance with electronic component 10 
described above, at the tme of perforning e mounting 

4$ process on a prln'.vS board, a corner part, which is 
defined between a :eterai surface and a bonom surface 
of each of thick pans na-i3a, is used tor establishing 
connection with the outside. The corner parts a*e sol* 
do^plated the-efore providing good soiderabiliT) djnng 

so the mounting process. A space, taker, up by eJen-onic 
component iC or. tne pnmed board, is e-quaJ lo the erea 
of resin bonom surface IBC. whicr makes r. possioie to 
provide higher rvouTjng density on the p-mtfrC boa'O. 
Additionally, leac ce^ormatior is untikei) tc occur. 

S£ FIGURES 5*6 »especiiveiy ii:ustrate a lead irame 
tor use in the tab-icacor. oi e:ectron.: component iC ir a 
plan »fiew. ir. sr. er:s'gec ^'^ew. ir. s cress ser.cr.a v ev. 
taken along tne i«ne Vii-Vii. and ir. another cross sec- 
tona? v^.e*- taken a cn; tne ime \'\\i-vm Leac f-ame 3D 
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is iormer by c r.e:ai piaie h£v»-.j ir^e Icfr. o' £ 
ouUf ans is ccT^ri&es 0^ leai iornaion pe-: ci ana 
exieriDr '.fame 32 taf encbsing leai fDrrnafor pan 3V 
Exterior Irane 22 is 20 mm » 5C mm an:J is 0 2 rvi^ 
thicK. Referrins to FI3JRH 5. artcrior frame 32 r.as. at 
its comer parts. »DJf portions defnir>3 resD&r.lve r»oies 
33 having a tf.amete- o: " mm lo: »oca:in; the lear J-ame 
33. Ir. asditior. to V\e pro/ssbn o^ locators h^ies 23. 
CJrterior irame 22 has te.'B' po'lions a'on; one 3: tne 
10% sbcs l^e•e^^ t^ese sever poiiorts sc?n.rk; seven 
leed holes 3^ ^^^;nc e d«£me:cr 0' 2 mm. 

As s^o^. ir. ce-.ai: ir. FiG JF.ES &-e. leac lo-maVon 
part 31 includes a venica! brisge par. 25 an- £ iaieral 
bridce pan 36. Vertical bridpe part 25 bndses opposite 
two Ion; sides ol exterior frame 32. Utera: bnOje part 
36 bridges the remainin; oppasiie two short sides ol 
exterior frame 22. Vertical and lateral brbje parts 25 
arvi 36 each hav-e £ widt^. ot 0 2 mr. anc a th^soess of 
0. 2 mm. These ve'ticai and la'.era' prc-e pa*ts 25 and 
35 deTne 22C lattice oper. spaces ('t coUmns » 20 
row«). The vesical pitch 0' t.^e lance spaces is t. 2 mm 
and the lateral ^itc^. thereo' is 2. ^ mm. Firs'. ;o thrS lead 
parts 1M3 er.end tow-aros the lattice open spaces, m 
other words 22: sets of firs: to third lead oar:s IMS a'e 
two^imensionaliy arranged a: the foregoing ps'.cnes. 
Tnese pitches are ^/^ to t.'3 o^ the conven:.onai o-^es. 
Rrct lead part 11 downwardly extends from er.enor 
frame 32 and l£teral bridge pa-t 35 by 0. 6 mm. wnlie 
second and thirtJ lead par:s 12 ans -3 up^/Bfd!y er.end 
(fom exterior frame 32 and lateral bridge pan 25 Oy 0 B 
mm. 

Each fi:^ lead part 1 1 has a base end 1 ' a {length: 
0. 3 mm; width: 0. 2 mm; thic»oess: 0. 2 mm) and a 
leading end 1 lb (length: 0. 5 mm; widUi. 0. 5 mm. thick- 
ness: 0. 1 mm). A step of 0. 1 mm is provided or tie bot- 
tom surface sbe of first lead part ;i. Leading end nb 
has e top surface (0. 5 mm » 0. 5 mm) r*.a: is o'eaier m 
width than base end's r.£ top sjrtace. 

Each second lead part 12 has a base end -Ja 
(length: 0. 3 mm; width: 0 2 mm; th.c>tness. 0 2 mm) 
and a leading end I2b pength: 0. 5 nm; wicnh 0 2 mm; 
thidoiess: 0. 1 mm). Likewise. MCh third lead 1 2 hat a 
base end i3b (iwigth: 0. 3 mm; width: 0. 2 mm. thick- 
ness: 0. 2 mm) and a leading end '.30 Oenplh; 0 5 nvn; 
width: 0. 3 nvn; ihtcJc^ess: 0. 1 mm). A step 0. i nvn 
is provided on the bottom surface side of second >ead 
part 12. and a siep of 0. 1 mm is p'o/idec or. »he oor.Dm 
surface side of third lead pan i3. Leaolny end 'i2b has 
a wider top surface than base enc '.2t, an:; lead.ng end 
13b has 6 wider top surface tnar base end " 2a Lcsdng 
ends 120 end T3b secon- ere tni-d leac par '.s '2 and 
13 have notches ^2c anc "SSc having a dep'.h 0'. C 08 
mm. 

It is possible to fo:r. !?^e b-eg^in; reps provbed 
on the bottom surface sides o* firs: to mird lead par'.s 
11-13 by coirvng. etching or p-essinp. The b-eooir-.g 
seven feed holes 3^ a^e provloec a: posoons corre- 
sponding 10 rne second, fitth. eighth. c:e/entn. tn<T- 
teenth. stxiecnr. and nine:een!r. co'jT.ns troT. :r.e len- 



hand side ir.the ".i » 22 Jar. ce (see =I3 J^= Sj. 

The foregoing leas framt s-jjcu e aiio^^'S 22: sets 
of lead pans 1 v 12 to be cbseiy and Two-dimensonaiiy 
placed on a single lead frame 20. T>^e number 0' dec- 
f ironic coftponens lO tha: £ sr.gie lead fame 3C car. 
yield is increased in compar isdr. with con^'entona! tech- 
niques. and meta' mate-ia for terming lead frame 3: i£ 
used me-e effic^e-.t'y 

Tne faO'icavor o' tne aoo.-t-descioec eie- on- 
ic component -0. f^t is. ne assemo'y p-ocess. cor-.- 
prises € die bondng process, a w»fe bond«n; p-ocess a 
molding process. £ dicing (cuning) process. an2 e leas 
finishing process In the die bonding process, senvcon- 
ductor Chip 15 is fixed to leading erid nb of first leao 
15 part 11 of lead frame 30 using conductive adhesrvc 
in the wire bonding process, tvo electrodes on semi- 
conductor Chip -.5 a-e eiecricaiJy connected with lead- 
ing ends i2c ans '.20 of second anc third lead pans '2 
and iSbyfine At- wires '.6 and "7. Both in the d.e bono- 
« ing process enc m the wi-e bonding p-ocess. leed ro es 
34. formed in er.enor frame 22 o^ me leac^trsme. are 
used for mojnrng. or. a sing'e iead frame 3C. 22 D serr- 
iconductor cnips 15. Ir tne moidmg process, a rnco 
assembly fo* transfer mob is usee br imeg-a* encaos-.- 
ii lation o! mos: 0: firs; tc tmrc ieac pans ' •.•;2. semcon- 
ductor Chips ' S. and Au wires '.6 anc '7. 

FIGURES r-'2 a-e views 0! lead frame 30 a^.er 
molding is co.mpieied. FiG'JRE S is e plan view 0'. tne 
post-molding :€ad frame 20. FiGJRE iO is ar. enlarged 
55 view of the post-mob.ng leac trane 30. r I3L'RE 1 1 is a 
cross sectional v.e^- d the post-mob'.n; lead i:ar-»e 50 
taken along tne hne Xl-XI. Fi3UR= ".2 is anoiner c-oss 
sectional viev^ of -Jie post-.mobing lead frame 30 taken 
along the Ime Xn-Xll. Referring f.fst to Fi3URE 9. 
35 therein sho-vr. a-e ten comiion pa:cs br resin intro- 
duction, and a mob pan <2 defined by an upper moid 
element and e lowe^ movr element. These ten common 
gates <i are provided at pcshb.ns corresponding tc i^e 
first, third, fifth, seventh, ninin. Twemh. tou'ieentn. six- 
40 leemh. e.ghteenin and tvs-e.m.etn columns Irorr. the leti- 
hand side o! l^e bre^oing lettice rtrjcture o*. lead frame 
30 ( 1 1 columns » 20 rows). 

As shown in deiail in FiG'JHES t0-i2. ai tne same 
time thai a reSin ^6. which has encapsulated most of 
45 lead parts n-i3. semiconc;;cior cnips i£. and Au wires 
16-17. is formed in each of tne lart.ce open spaces, 
additional res.ns 43-<5 a-e b-med overfymg vertical 
bfbge part 35 anc latera: bridge pan 36 Addstona' res- 
ins 0-<5 ha>^e ric same he.ghi as resm i8. E8C^ resm 
so 18 is honrontatiy and pe-pendiC-jiarty coupled one 
another via addconai resms ^2-45. Pe-«pne-a= part iBa 
is chamJered snr poia-ity narK -.Bb is b'med at one 
corne- 0! the toe su-tece. hevm; e djamete: oi from 0.2 
mm to C.3 mm Aoditonsl resin 42. wLc^ is fo'med as 
a a rbge on ve-::ca: broge oa-t 35. ts chanrfe-ed at ns 
periphery, anc the wicth 0' aoditiona: resir.'s «2 top sur- 
face is equa' :ne w.d:- cf ve-tica' b-oge ca-t 35 (. e . 
0. 2 mm), ir. ome* wo-cs vc p-oo/es. when s-t g-ea:er 
in wcth a: top than at bc-om art formec oeveen t^: 
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adjacent moWin; rcsns 'i iasn; ea^-. cr-e- asfcss 
additional fesm ^2. aJonf vervu: d:o;6 P£r 2£ U<e- 
wise, additional resin cc, wnc^ is iormec as a nope on 
lateral bridge pan 36. is c^amfe ed a: its oerip^ery. and 
the width of additional resr. s top s jriace is eoua! to 
the width 0? lateral bridge par. 36 (C. 2 mm), in otMer 
words, two O'ooves. when a'€ p^ea!er in wi-Sh at :6? 
than at bonom. are former oerwten r^o adjaseT. moil- 
ing resins 16 facing eac^ sine? across aod:iO-.a! res-n 
44. along late-a: b-ioge ca". 26 Aodf;o-.ai resm a5. 
which is lormed o.e'Syr.g a pa-T. wie-e ve-vce' oroge 
part 35 and ls;era bnoge pa*: 36 cxss. is cn£rTt!e ec at 
its periphery arc has a top s J-Ia:e o' 0 2 mrr » 0.2 mm. 
FIGURES 10- 12 showv- exa-np.es in wnich e se-ies o1 
additional resins 43-c5 is «o-mec also on exienor irame 
32 of the lead frame. 

FIGURES ni and n2 sh>*' uppc moid ele-nenr. S^ 
and Icwer mold element 52 lor use in a moldmg pro:- 
ess. Leac frame 3C navnn; :-»e-eo- 225 semiconsjr.or 
chips 15 whc*: ere hor.zor\\&*') perpendicuia'iy. anc 
two-dime nsionaliy arr£ngec. is piazec on Ioab' mac 
element 52. lo^e: moiC e e^r^en: 52 nas s fo-m:n; sjr- 
face that is pro^aeo witn a g-eat nunoer o'- recess 
parts, thereby allowing ne bonom surfaces (0. 3 mm » 
0. 2 nvn) of base et2s % a- • 3a of iirst tc third lead pans 
11-13. exterio.' frame 32. ve'T»=a! broge pan 35. and lat- 
eral bridge pan 36 to p-cjer. from resin bottom surlace 
18c by 0. 03 mm to 0.05 mrn. Defineo between upper 
mold element 51 anc louver mDi2 e emeni 52 are 220 
cavities for me forma t«on o' mDid;ng resin 18 wnch a;e 
arranged hori2on-.any arc pe'oeniicj:ariy. artf two- 
dimensionally. and open spaces fpf the formation of 
additional resins *3-<5 wh.ch have the same height as 
the cavities. Tnese 220 cavnies are horizonaiiy and 
perpendicularly coupled or»e anoi-^er through ne open 
spaces. Upper moid element 5i has a forming surisce 
in which many recess pans having a depth capaoie of 
dsfimng most o? the cavities and most of the common;, 
cation open spaces tor the capites a'e formed. The cavr- 
ities and the communicator, open spaces ot tne cavities 
are easily filled with a resin ina: is in ectec from a com- 
mon runner through the b-egomg ten com-non gaics 
41. The angle and rfirr^ensions o*. each common gaie <i 
ore 30 degrees ar>d 0. < mm » 0. 2 mm Aodboneny. at 
feast one of uppw anO Icwer moW elements 5l anc 52 
is proved with pins (not sh>vn in the figure) which a-c 
insened Into location holes 32 formed tn oaerio* f.-arne 
32 of the load frame Such an arrangement p'eveTS 
lead frame 30 from making e cispiacement with resoeci 
to the mold assemb'y. 

In accordance wir. nt ai>D.'e-oescnt3ei mo'd 
atsembJy srucijre. me 227 semico-^ojr.of chips *.5 
and the 2?0 sets o^ lo inifc ^eai pens it * 3 8'c 
integrally encapsulates by 'es:n, Aoco-dinoiy. the 
number of elecronic cornpo'^ev.s ">C tnat c single mois- 
ing process can yielC tno.-€Bsc$ r. corrv^afison witr. con- 
vent'onal fabrication tecr.ncues. thereby pro/ldmg 
inrpr^ed produr^virj' Aooi:tc-«Hy. mos: o? tne appear- 
ance of molding res:n •.£ ca- oe cnangeC free'y Oy 



replacement o' uspe* moic e-e.me't 5* 

In the dicing p'ocess. leac frame 3: n cut ^oge•.^er 
with resins '6. 44. ans 45 v.ri'-. e ssnpie cumn; b-aoe 
ha^ng a widtr. o^ 0. '5 mm in order t*-.at resm cut su-taces 

5 and leed cjt surfaces are formed at tne same t:me at 
paclcage late-al surfaces of two esfrr.ronrc components 
10 corresporril.ng ic twc adjacent scmiooncjror cn:ps 
15. The curjn; b:ace widt^ is greater, by 0 1 mx '.r.ar. 
me wici-. 0' ven ca anc latere' o-icge pa-tt 3£ i-^z 3e o* 

•c tne lead frame {0 2 mm) wi anc W2 o* ^'0-=.= S n- 
12 each indicate a cjr.mg wcin o* 0 £ mm '.c:a: o- 
hole 33. formec m emerior frame 32 ot leac irame. is 
used to: identificatton of a cutting position The toe su'- 
faces of additional resins 43-«5 having a width of 0 2 

IS mm are located at the centers of Wi anc v»*2. and 
grooves, horizontally and perpendicula'iy formed by 
chamfer, guide a Wade for dicing in e travelling drec.ion 
As a resjtl. individual e'er.ronic conpcnenis -.0. eacn 
of whicn having a rectangular paraiie'eojpec-iiKe resm 

« ie whose bor.om su-iace dimensions a-e i £ mm . 0 
e mm end frst ic tnic leaos tv.S hevr.; a •e-.gt'- o' 0 
65 mm. a-e sepa-ated. At mis lime, in .eac t-ar.e 30. 
base portions having a length of C *£ mx. o* Case enos 
na-iSa of each leac par*^ are discarded. As a result, a 

^5 cut surface ot first lead 1 1 . which has dimensions o* 0 2 
mm K 0. 2 mm, is exposed at a loser end a-ee o! one 
lateral surlace of resin i8. being flus!". w;th me iste-ai 
surface of resin IE. In adoition. cut surfaces o< second 
and third leaos :2 and 13 (0. 2 mm - o. 2 mm) a^e 

35 ejposed at lower enc areas of opposite isie-s' su-^oce 
of resin 18. Oemg ftush with the opposne late a' suiace 
of resin ie. Funner. formed or. a t^^c^^qb b-r.orr. sur- 
face are p'Ojecting su*feces (0. m-r. * 2 m-n; o'. S'S: 
to third leads ii-*3. As descrioec aijo/e. use c « sD^. 

35 material which cuts easily for forming ieac Uar^ 30 
including first tc tn-rd lead parts ' v.3 reduces wea- o^ 
a cutting b'ade tor dicing, as a resuM o^ which va'ia'j^rs 
in cutting width and reductrons in cjTun; rait a^e sup- 
pressed. 

< In the leac finishing process, the cjQOsec sj-tazes 
of frsi to third leaas n-i3 ere toiocrp:aied such tna: 
the exposed surfaces efe co^ced with a film o' soiae' 
having a fh.ckness o! ^-iS j^m. As a resu<t. soJdef m me 
form of film is applied onto each cxr surface (0. 2 mrr. * 

4i 0 2 mm) of first to ir^lrd leads 11-13 formed on tht pack- 
age lateral surface and onto each projectng surface (0 
15 mm 1. 0 2C m.m) o^ first to mi^c leaos n-i2 1o'r-^ed 
on the package bottom sutace Othe^ oat«n; may Pe 
employed instead o^ soiderpJatmg in aadibon. soide*- 

55 plating may be eJirr.iiated dependmj or. me materia* o< 
lead frame 3D 

In acco-dance with the tabrioaton method o' eiec- 
vonic cornsDnent ^0. fes»n anc lead CJ". su^aces a-e 
formed at the same i-me o" a pac^^ge latca' surfece. 

ff which makes r. pes so e tc eliminate the need lo? per- 
forming a cet5j'ring process. Ir. aOdnon. unUkfe con.-en- 
tjonaltechnoues. h .s -jnnecessa'y peno ma to-m-n; 
process fo* pro^-ip.ng a Pent ir a* eSongatec leac. v.•^c". 
provces imc>*cvec y eid 
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FIGURES 'I an£ illustrate appes'an-es of 
other surloce mDjni type eier/onic corrponenis in 
accordance wii^ t^e present in^er.tisn. neferrin; to FIG- 
URE 13. an electronic componeni 20 Is shown in which, 
instead of a c^amler. a step is provld&i at peripheral 
part 18a of i^e resin top sjrJace. As in the above- 
described case, the appearance o? resin ".8 can be 
changed freely by replacement o' upper mole element 
51. Refemnj nov»- to FiGuRc an e'ecronic compo- 
nent 2' is illustrated ir^ whc^ 'esin '6 nas me farm ol a 
perfec: rectangular paralie^epipec and the bor.onn sur- 
faces of thick parts Ua-'2a anC resin bottom sjrlace 
I8c are exposec forming the same plane. In this case, 
lowver mold element 52 may have a flat forming surface. 
Even with the FiG. i^ structure, lead stand-off specif i- 
cations can be met by subjecting the exposed su.iaces 
of firs: to third leads 1 1-13 tc solderpiating for formation 
of solder fflms thereon having a tnipxness of ^-1 5 pm. In 
accordance with e:er»ronic component IC of FIGURES 
1-4 or in accoroance with electronic component 20 of 
FIGURE 12. a cnamfe^ or a step is provided at periph- 
era! part Ba o' tne resm top surface, wnich provices the 
advantage that, v/hen curing resin '.e. the thickness of 
resin to be cut is thjn in comparison with the case of 
electronic component 2* ot FlGUr.E K. 

In electronic component 21 ot FIGURE *<. lead 
thick parts ita-T3a have bottom surfaces which are 
ejqposed being flush with resin oonom surface i8c. In 
such 8 case, there is the possibfliiy tnat resn. which has 
been injected in the molding process. en:e' between the 
flat forming su.-face of the lower mold e^emerr ani the 
bottom surfaces of lead thick parts T "!a-t3a. particularly 
at the center of the lead frame. FIGURES t5 and i6 
show solutions to this p'oblem. FIGURE 15 shows elec- 
tronic corrponeni 22 in which T shaoed groove I8d is 
formed in resin bottom su.'^ce i6c. FiGJRE ".6 shows 
electronic component 23 in which three U-shaped 
grooves I8e-g are formed in resin bor.om suiace I8c. 
These three U-shaped grooves i8e-g are formed in 
such a way as to enclose lead thick parts iia-i3a. 
respectively. As a result of suc^. arrar^ement. the lore- 
QOing enterir>g of resin can be prevented because 
ridges of the lower moW eleme.nt corresponding to 
grooves lBd-g achieve a reduction in resin pressure. 

With reference to FIGURES i7-i9. the appearance 
and Nernal structure of another surface mount Type 
electronic component in accordance wih the present 
Invention is shown. FIGURE 17 is a plan view of the 
electronic conpone.nL FIGURE :e is a cross sectional 
view of the electronic component taken along the line 
XVIII-XVIll of FIGURE 17. FIGURE i£ is s cross sec- 
tional view of tne electronic' cornponcnt taker ebng the 
line XIX*XIX of FIGURE 17. In eierronic component 2« 
of FIGURES 17.19. peripheral par: iBa of the resin top 
surface is chamfered anc lead tmck par» -.la'-Se have 
bottom Surfaces which are eKPosec beng flush with 
resin bottom surface I8c. Eiectnc conponen: 2* has a 
resin lateral surface which is composec of a cut sj-face 
lex that is formec at a lower eic e-es of tne resn lateral 



surface simuttaneousiy with a lead cut surface ty dicing, 
are a nor- cut surface '8y formed by molding Cut sur- 
face i8x of the resin lateral surface is perpendicular to 
resin bottom surface iBc. and a pan of cut surface iBx 

£ forms com.mon gate cut surlace "62. Tnis common pate 
cut surface tBz is located betv.-een the cut latca! sur- 
faces of second and third lead thick parts i2a aid 
Non-cut s-*rface '.By of tne resin laiera! su-sce is 
inclined by an angle of th'ee ceg-ees with -esoect to 

;c resin bottom surface 'Sz so that mo:d«ng resin le can 
be withdrawn easily from the moid assemo^y. The 
exposed surfaces of first to third leaos ii-i2 are solder- 
plated. Lead frame 30. shown in FIGURES 5-8. may be 
used in the fabrication of electronic componeni 24. 

IS FIGURES 20 end 21, which correspond to FIG- 
URES n and 12. shows situations after molding for 
electronic component 24 is completed m FIGURES 20 
and 21. 5* is an upper mold element 52 is a lower mold 
element. <1 is a common gate for resm injer.on. 

2z Defined between upper moic elemen: 5i and lov-e* 
mold element £2 are 220 cavities whic^ are horizoT.ally 
arud perpendicularly, end two-dimens»onatiy arrangeo 
for the formation ol molding resins U Note that these 
cavities are communicaiec with one anciher yirough 

25 common- gates ^1 only ir the coiumr direction. Som- 
mon gates <^ are located at positjons corresponding to 
each column of the 1 1 « 22 cavities. Lower mold e'e- 
ment 52 has a flat forming surface, and. accordingly, 
elastic sneet £3 is inserted between to^cr mole element 

3; 52 and the lead frame, to prevent me entering of 
injecied resin and lo protec the leac bonom sunace in 
such a case, base er>cs *2a and t3a of second snc 
third lead pans ".2 and '3 of each eiecronic corrponent 
are pressed by up;)er moid element 5i al positions 
Bw^y from the coTtmon gate ^t . It is passible to pre^-eni 
the entering of injected resin without elastic sheet 53. 
depending on the resin p'essurc. 

In accordance with electronic conpDneni 2<:. a cut 
surface of first lead 1 1 is ewsec at a lower end srea 0! 

<o a lateral su-face of resin 18. being flush with resin cut 
Surface i8x. and cut surfaces of second and third leads 
12 and 13 are exposed at lowe' end areas of opposite 
lateral surface of resin 18. being flush with resin cut sur- 
face 18x. In addition. rrxsWing is pe^prmed such that 

<5 each of the bottom surfaces 0! first to third leads 11-13 
is e^osed being flush y^th resin bor.om surface i8c. 
Further, the exposed cut su'faces and eoosed botiom 
surfaces of first to thirc leads n -13 are continuous, and 
here are formed lead come' pats for connections w.t^. 

5C the outside. Accordingly, electronic component 2< is a 
super snndli component most suitab:e 10' surtace mount 
technology. 

In each of ne aforesaid examples, eiecvic connec- 
tion between sernicondur.or chip (electronic element) 
55 15 and second and t*iird leads '2 and '.3 may be estab- 
lished by means otner than Au wi-es t6 and '7. Insieac 
of using plate-like leac f'ame 3C. an aiternatr.'e. whicn is 
fo'med by pare-nn; tne hke leac frame ir an jnsuiatsng 
subst'ate. m^y oe usee, m each exarrpie. on'y t^e 
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exposed bottom sjrlaces ol *ifs: \o Wrtf leads i v.3 
may be subjected to solderpiaiing. 

■me number of leads is no: limited lo the above- 
described number. Instead d semiconductor chip i5. 
any elecironic elements may be incorporated intc elec- 
tronic conponents 10. 2D. 2V 22. 23. and 24. 

Claims 

1. An electronic component o*. a resir. molded pack- 
age type, said electronic componen: comprising: 

(a) an electronic element: 

(b) a lead which is eloctrically connected with 
s^ electronic element: and 

(c) a resin which cncapsuiates said electronic 
element and said lead: 

wherein a lateral surtace o? said lead and a 
lateral surface of said resin are simjhaneousiy so 
formed by a single cut s jch that said lateral suriace 
of said lead is located at a lower end area of said 
lateral surface of said resin and said lateral sur- 
faces of said lead and said resin are eiposed form- 
ing the same plane. 

2. The electronic component o? claim i. wherein saiO 
lead is formed of a soft materia! which cuts easily 

3. The elec»onlc component of claim l. whereir^ saic so 
ei9X)sed lateral surface of said lead is plated. 

4. The electronic componerr. of claim t. wherein at 
least a portion of a bonom surface of said leao is 
ei^osed at a bottom surface of said resin. 

5. The electronic componem of daim 4. wherein plat- 
ing IS applied only to said exposed bottom surlase 
of said lead. 

*o 

6. The electronic corrponent of clainr. A, wherein said 
cjqwsed bottom surface of said lead is continuous 
with sa'd exposed lateral surlace of said lead. 

7. The electronic conponent of claim 6, wherein said n 
exposed bottom surface and exposed lateral sur- 
face of said lead are plated. 

8. The electronic component o? ctaim <. wrier ein said 
ejqposed bottom, surface of said lead slightly so 
projects from said bottom surtace of said resin. 



proved with either s chamfer or a step 

11. The electronic componenr. ot cl£im V wherein at 
least a portion of each ot four lateral surfaces of 
aaid resin is formed by cuning. 

12. The electronic component o* claim '.. wnerein sac 
lateral surface of said fesin has e cu*. sj-iace 
formed at the time o^ cjning said leai anc £ r^or,-cjt 
surlace formed a: the lime of pertor.mmg said 
encapsulation process. 

13. The electronic componem of claim 12. wherein said 
cut surface of said resin's lateral surface is perpen- 
dicular to said resin's bottom surface and wherein 
said non<ut surtace of said resin's late'al surface 
tilts with respect to said resin's bottom surface. 

14. The electronic component o* claim ".2. wherein said 
cut surface of said resin's lateral sjriace is formed, 
being perpendicular with respect tc said resins bot- 
tom surface at a lower end area of said resir. s lat- 
eral surface. 

15. The electronic component o1 claim 12. wherein 
each of lower end a'eas of four lateral surfaces of 
6aid resin is formed by ClOhq. being perpendicular 
with respect to said bonom surface o? said resin. 

16. The electronic compone.n: of claim 1. 
wherein: 



9. The elecironic conTponent of claim 4, wherein said 
bottom surface of said resin has, around said 
e)^sed bottom surface of said lead, portions 
def iriing grooves. 

10. The electronic component o*. claim 1. wherein said 
resin has a top surtace the periphery of which is 
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(a) said lead includes: 

a thin part which is electrically connected 
with said electronic element; arvi 
a thici< part which is formed having a 
greater thickness than said thin part sc as 
to pra^ide e step on the side ol said lead s 
bottom surface; 

(b) a lateral surface of said thick part and said 
lateral surface of said resin are simultaneously 
formed by a single cut to that said lateral sur- 
face of said thick pan is located at a Icwer end 
area of said laleral surface ol said resin and 
said lateral surfaces of said thick part and said 
resin ere exposed forming the same plane: and 

(c) a bottom surface of sard thick part is 
exposed a: a bonom surface o! said resin. 

17. The electronic component of claim i6. wherein said 
exposed bor.om surface of said thick part projects, 
from said bottom surface of said resin, by a length 
less tl^n a difference in thickness between said 
thin part and sac ihic*'. part 

18. The electronic component o^ ctaim 16. wherein said 
thin pari is g' eater In top surface width than said 
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thic*c pan. 

1?. The eler.ronic component ol claim i6. wherein said 
thin par. has a top sjrtace whose ares is preater 
than the area of said electronic element and £ 
wherein said electronic element is fixed onto said 
thin paa 

20. The elertronic component o? claim '*e. wherein said 
thin pari Is provided v/ith a notch, said notc^. acting id 
as e prevention means for pre/entins said leas from 
slipping from said re&n. 

21. A method tor fabricating an electronic component of 

a resin molded package type, said method compris- is 
ing: 

(a) a step ol fixing an electronic element on a 
plate-like lead frame having a lead part: 

(b) a s^ep of esearicaiiy connecting said elec- PS 
tronic element with said lead part: 

(c) a step of integrally encapsjlating said elec- 
tronic element and said lead part with a resin; 
and 

(d) a step &. cutting said lead frame together « 
with said resin in order that a resin cjt surface 
and a lead cut surface are formed a: the same 
time on a p>ackage lateral surface o! said elec- 
tronic cornponent, 

:o 

22. The electronic corrponent fabrication method o* 
daim 21. wherein said encapsulation sieo com- 
prises a step of encapsulating said lead part such 
that a bottom surface of said lead part exposes at a 
bottom surface of said resin. as 

23. The elecTonic corrponent fabrication method of 
daim 22. wherein said encapsulation step com- 
prises e step of inserting between a ICM^er moW ele- 
ment and said lead pan an elastic sheet «o 

24. The electronic con-ponent fabrication method of 
deim 21 further comprising a step of tomrung in a 
top surface of said resin a groove for guiding e cut- 
ting blade to be used in said cutting step. 4S 

25. *nia electronic corrponent fabrication method of 
daim 21 further comprising a step of forming in a 
top surface of said resin a ridge lor positioning a 
cutting blade to be used in said cutting step. sc 

26. The electronic corrponent fabrication method of 
daim 21 funher conrprising a step of subjecting 
said lead cut surface, formed at said package lat- 
eral surface of said electronic component, to a p!at- £5 
ing process. 

27. A method of fabricating a plurality of electronic 
components of s resm molded package type, said 



method conprismg: 

(a) over e piate-like lead frame conprising a 
plurality of bndge pans which are fo-mec into a 
lattice and a plurality of sets of lead parts which 
esciend tov*^rds a plurality of lattice open 
spaces which are horizontally and perpendicu- 
larly, and two-diriensional!y defined by said 
plurality of bridge parts, a step of fixing each of 
a plurality of eiecronic elements in a corre- 
sponding lattice open space of said plurality ol 
lattice open spaces: 

(b) a step of electrically connecting each said 
electronic element with a corresponding sel of 
lead parts of said plurality of sets of lead parts: 

(c) a step of encapsulating said plurality of 
electronic elements and said plurality of sets of 
lead parrs w:tn a resin so that said plurality of 
electronic elements and said plurality of sets of 
lead parts are continuous with one another 
through common gates at least in one direc- 
tion; and 

(d) a step of cutting said lead frame together 
with said resin sucr. ir.at said plu:alJT>- of sets of 
lead parts of said lead frame are separated 
from said plurality of brioge parts respectively 
and resin cut surlaces and lead cut su.'laces 
are brmed at the same time or. iridividua! pack- 
age lateral surfaces of said plurality of elec- 
tronic components. 

28. The electronic component fabrication method of 
daim 27, wherein said encapsulation step com- 
prises a step &. havi!7g an upoer moid element 
press said lead par: of said lead frame at a position 
sway from said common gate. 

29. The elecfonic component fabrication method of 
daim 27. wherein said encapsu'ation step com- 
prises a step of encapsulating said plurality of sets 
of lead parts such that e bottom surface of each 
said lead p&i is e^osed at a bonom surface of 
said resin. 

30. The elecfonic component fabrication method of 
daim 27 further conprising a step of forming a plu- 
rality of grooves br guiding 8 cutting blade to be 
used in said cuning step in a top surface of said 
resin along said brioge pans of said lead frame. 

31. The electronic component ta-brication method of 
daim 30. whe'em said pUralit)' of grooves are 
formed at least wnere said resin cut surfaces and 
lead cut surfaces of sac plurality of electronic com- 
ponents are lormec at the same time. 

32. The elec7onic component fabrication method of 
daim 30. wherem eacn satd g*oove is formed at 
least between two adjacent electronic elements of 
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said plurality dl electronic e'efr.ems. 

33. The electronic component fsb'ication method ol 
claim 30. wherein said plurality oJ o^o^'^s are 
formed horizontally and perpendicularly along said 5 
bridge parts & said lead irame. 

34. The electronic component laOnca'.ion method of 
claim 30. whe'ein each sac o'oo^e has a bottom 
width end a top width, said to? width being grester jc 
than said bonom width. 

35. The electronic component fabrication method ol 
claim 30. wherein each said gm^B is iormed of a 
pair of elongated grooves runnir^g parallel with each i5 
other. 

36. The electronic componem taO'ication melhDd o*. 
daim 27 further comprtsm; a step oi torming a plu- 
rality of ridges for use in locating a cutting biade to 2C 
be used in said cutting step «r. a top surface ol said 
resin along said bridge parts o'. said lead Irame. 

37. The electronic componen: fabrication method of 
claim 36. wherein said plurality of ridges are formed « 
horiiontaJly and perpendicularly along said bridge 
parts of said lead frame. 

38. The elecfonic component fabricabon method of 
daim 36. wherein tne maximjm wicrh of each said 35 
ridoe is greater than the widtfi of said bridge part. 

39. The electronic component fabrication method of 
daim 27 further comprising a Step of subjecting 
said lead cut surfaces formed ei said package lat- 35 
eral surfaces of said plurality of electronic corrpo- 
nems to a plating process. 

40. A method tor fabricating a pijraMy of electronic 
corrponents of a resin molded package type, said *o 
method comprising: 

(a) over a ptate-ltke lead frame comprising fi) a 
rectangular exterior frame, (ii) a plurality of 
bridge parts which are formed into a lattice to «5 
provide bridges between opposite sides of said 
rectangular exterior frame and between other 
opposite sides thereof, and (iii) a plurality of 
sets of lead parts which extend towards a plu- 
rality of lattice open spaces whch are horizon- so 
tally and perpendicularly, and two- 
dimensionally defined by said plurality ol bridge 
parts, a step of fixing each of a plurality of elec- 
tronic elements in a corresponding lattice open 
space of said plurality of tanice open spaces; 55 

(b) a step of electrically connecting each said 
electronic element wit^ a corresponding set of 
lead parts of said plurality of sets of lead paas: 

(c) a step of encapsulating said plurality ol 
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electronic elements and sac piuraiit>' of sew of 
lead parts with a resin: and 
(d) a rep of cutting said lead frame together 
with said resin such that resin cut surfaces and 
lead cut surfaces are formec at ihe same time 
on individual package latere: surfaces o: said 
plj-ality of electronic components. 

41. The electronic element fa^brisation nelhod of ctaim 
40. wherein said encapsulabon step comprises a 
step of injecting a resin through common gates into 
a pluralit)' of cavrtics which are horizontally and per- 
pendiculariy. and two-dimensionally arranged in 
corresponding nr\anner to said plurality of electronic 
elements and which are communicated with one 
another at least in one direction. 

42. The electronic component fabrication method of 
daim 40. wherein said cuning step comprises a 
step of cutting ssid lead frame together with said 
resin at £ width g- ester than the width of saic bridge 
pan of said lead frame in orde* that resin cut sur- 
faces ard lead cu: surfaces are formed a: the same 
time on package lateral surfaces of two electronic 
components o^ said piuraliry of electronic compo- 
nents corresponding tc two adjacent electronic ele- 
ments of said plurality of electrorvc elements. 

43. The electronic component fabrication method of 
daim 42. whe'ein said cutting step comprises a 
step of cutting said lead frame together with sad 
resin with a single cutting blade having a width 
greater than the width ol said bridge part of said 
lead frame. 

44. The electronic component fa^'ication method of 
daim 40 further comprising a step of subjecting 
said lead cut surfaces, formed on said package lat- 
eral surfaces of said plurality of electronic compo- 
nents, to a plating process. 

45. A plate-liKe lead frame for use in fabrication of an 
electronic component of a resin molded package 
type. 

said lead frame compris-'ng: 

(a) a rectangular exterior frame; 
<b) a plurality of bridge pans which ere formed 
into a lattice so as to es'.at)lish connections 
between a pair of opposite sides of said rectan- 
gular exterior f ■ ame es wel' as betweer-. another 
pair of opposite sioes thereof: end 
(c) a plurality of sets of lead parts which er.end 
towards respective lattice open spaces which 
are horirontally and perpendicularly, anc two- 
dimensionally oefinec by said bndge pa-ts 

46. The leas hame o^ c:aim ^5. 

each SBC lead part comprising: 
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(a) B base eno having the came tMlstoess as 
said exterior frame and saii bridge pan: and 

(b) a leading end which is formed, havmg a 
width greater than the width of said base end 
and having a thicteiess stroller tnan the thisk- 
ness of said base end so as to forrr. a steo on 
the side o! a bottorri surface thereof. 

47. The lead frame of claim 46. wherein a specific lead 
part of said plurality of sets of lead parts is provided 
with a leading end whose top surface area is 
greater than the area of an electronic element that 
is fixed thereon. 

48. The lead frame of claim 46. wherein a specific lead 
part of aad plurality of sets of lead parts is provided 
with a fwtch that is a prevention against lead slip- 
ping from a resin ahe: a resin moldinj is pe.lormed. 

49. The lead frame of claim 45. wherein said rectangu- 
lar exterior frame has at four come'S thereof por- 
tions defining holes for positioning which a-e used 
in perforrrung a resin molding process as wet! as in 
cutting said plurality of sets of lead parts. 

50- The lead frame of claim ^5. wnereir. said rectangu- 
lar exterior frame has at one side thereof ponicns 
defining a plurality of feed holes. 

51. A mold assembly for use in fabrication of an elec- 
tronic component of a resin molded package type, 
said mold assembly comprising: 

(a) a lower mold element omo which a lead 
frame with a plurality of electronic elements 
which are arrar*ged horizonaHy and perpendic- 
ularly, and two^imenslonaJiy is placed; 

(b) an ixpper rroVi etemen: that defines 8 plural- 
ity of cavities which are horizonialiy er>d per- 
per>clcularly. end two-dimensioneliy arranoed 
correspondingly to said plurality of electronic 
elements ar>d which are comrrunicated with 
one arKlher at leas! in one direction: end 

(c) eommon gates through which a resin is 
injected into said pluranty of cavities. 

52. The mold asscmWy of daim 5i. wherein said plu- 
rality of cavities ere comrrvnicaJed with one 
another via open spaces having the same height as 
said cavities. 

53. The mold assembly of daim 51. wherein said u^p^r 
mold dement is provided with a plurality of 
recesses, each of said recesses having e depth 
capable of forming most of each said cavity. 

54. The nv)id assembly of daim 5*. wherein a: least 
one of said upper anc lower moid elements is pro- 
vided with pins which ere inser'.ed into tioies lor 



positioning formed in an exterior frame of said lead 
frame. 
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